in the presence of tetrahydrofolate, to glycine plus 5,10-methenyl-, thence 10-formyl-tetrahydro-, folate (Baker, 1956). The formyl carbon is derived from the number 8 carbon of the purine molecule. A possible energy-yielding step is available to the cells at this point in the reaction of adehosine diphosphate (ADP)3 with 10-formyl-tetrahydrofolate to generate ATP and formate (Rabinowitz, 1959) ; but it is apparent that cells of C. acidi-urici do not utilize this system as a major energy-yielding step, even though the system is present in the cells. Formate is only a minor component of the uric acid fermentation by this organism, and tracer studies (Karlsson and Barker, 1949; Rabinowitz and Pricer, 1956) 
in the presence of tetrahydrofolate, to glycine plus 5,10-methenyl-, thence 10-formyl-tetrahydro-, folate (Baker, 1956 ). The formyl carbon is derived from the number 8 carbon of the purine molecule. A possible energy-yielding step is available to the cells at this point in the reaction of adehosine diphosphate (ADP)3 with 10-formyl-tetrahydrofolate to generate ATP and formate (Rabinowitz, 1959) ; but it is apparent that cells of C. acidi-urici do not utilize this system as a major energy-yielding step, even though the system is present in the cells. Formate is only a minor component of the uric acid fermentation by this organism, and tracer studies (Karlsson and Barker, 1949; Rabinowitz and Pricer, 1956 ) have shown that the number 8 carbon of the purine molecule is incorporated predominantly into the methyl carbon of acetate.
In additional tracer studies (Sagers and Beck, 1956 ) a pathway for acetate formation was proposed, involving the condensation of a onecarbon unit (derived from the purine 8-carbon) and glycine to form serine which is deaminated to pyruvate, the precursor of acetate. Such a pathway would place the purine 8-carbon in the methyl group Steps (i), (ii), and (iv) are mentioned only briefly in this report as supporting evidence for the acetokinase reaction and will be described more fully elsewhere.
Step (iii) has been described for C. acidi-urici by Benziman, Sagers, and Gunsalus (1960) .
MATERIALS AND METHODS
Cells of C. acidi-urici were grown and extracts prepared as described previously (Benziman et al., 1960) .
A urici which require a strongly reducing environment for optimal activity, the acetokinase from this organism proved to be indifferent to the presence or absence of reducing agents in the reaction medium, although glutathione was helpful in preserving the activity during storage.
Acetyl phosphate, prepared as the di-lithium salt by the method of Stadtman and Lipmann (1950) , was measured by the hydroxamate method of Lipmann and Tuttle (1945) .
Enzymatic reactions, carried out in final volumes of 1.0 ml (except 1.6 ml in Table 2 ), were initiated by adding the enzyme and stopped by adding 1 ml of 2.5 X 10-3 M neutral parachlormercuribenzoate. Corrections were made for nonenzymatic hydrolysis of acetyl phosphate, which proceeded at a rate approximating 1% per 5 min under the conditions of the experiments.
RESULTS
The pH optimum for acetokinase from C. acidi-urici proceeding in the direction of acetyl phosphate generation from ATP and acetate is shown in Fig. 1 to be approximately 6.7. The same pH optimum was observed for the reaction proceeding in the direction of ATP generation from acetyl phosphate and ADP. The value obtained is slightly lower than the value (pH 7.4) obtained by Rose et al. (1954) for the enzyme of Escherichia coli.
Substrate saturation curves for acetyl phosphate, ADP, and magnesium ions are shown in Fig. 2 through 4, respectively. The curves for acetyl phosphate and ADP saturation were obtained with the reaction proceeding in the direction of ATP formation, whereas the curve for magnesium was obtained with the reaction proceeding in the direction of acetyl phosphate formation. The Km values, acetyl phosphate = 2.1 X 1O3 M, ADP = 3.2 x 10-3 M, and Mg++ = 2.4 X 10-3 M, while differing somewhat, are similar to the values described for the enzyme of E. coli. It was observed that for the reaction proceeding in either direction the metal requirement could be satisfied by magnesium or manganese at equimolar concentrations.
The stoichiometry of acetyl phosphate disappearance with added ADP is shown in Table  1 . The utilization of acetyl phosphate shows an absolute dependence upon the addition of ADP. Furthermore, the enzyme fraction did not regenerate ADP from ATP by adenosine triphosphatase-type reactions under the conditions employed; even with excess acetyl phosphate the disappearance of the latter was stoichiometric with added ADP. The stoichiometry of acetyl phosphate generation from ATP in the presence of high concentrations of acetate was satisfactory (Table 2) .
In presenting evidence to establish acetokinase as a component of the main acetate-forming and energy-yielding pathway in C. acidi-urici, it is necessary that this enzyme and those preceding it along the pathway be capable of reaction rates compatible with the over-all rate of purine fermentation. From the data of Barker and Beck (1942) b Measured by coupling serine aldolase to the enzyme system described in a. L-Serine 30 ,umoles, substituted for formaldehyde; 0.1 ,Amole pyridoxal phosphate and 0.1 ,umole FeSO4 added. Preliminary studies indicate that the pH optima for the aldolase and the dehydrogenase may be approximately two full pH units apart. Thus the observed rate for the coupled reaction probably does not represent the true rate of the aldolase. Lipmann and Tuttle (1945) .
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DISCUSSION
The stepwise degradation of purines by two closely related organisms, Clostridium cylindrosporum and C. acidi-urici proceeds by a series of similar or identical hydrolytic steps between xanthine and formiminoglycine (Barker, 1956 ). C. cylindrosporum converts formiminoglycine to formate, NH3, and glycine by a reaction sequence in which ATP and formate are generated from 10-formyl-tetrahydrofolate and ADP by the enzyme tetrahydrofolate formylase. This enzyme, found in high concentrations in cells of C. cylindrosporum (Rabinowitz, 1959) , has been suggested to provide a major energy-yielding step for this organism in the over-all fermentation of purines, which yields, in addition to CO2 and NH3, 1 mole of formate and somewhat smaller amounts of glycine and acetate per mole of purine (Barker, 1956) .
C. acidi-urici produces formiminoglycine as an intermediate in purine fermentation, but neither this intermediate nor glycine nor formate are major end products of the fermentation. C. acidi-urici produces, in addition to CO2 and NH3, approximately 1 mole of acetate per mole of purine and only traces of glycine and small amounts of formate.
The number 8 carbon of purines (equivalent to the formimino carbon of formiminoglycine) is converted mainly to formate by C. cylindrosporum, whereas with C. acidi-urici this carbon appears predominantly in the methyl group of acetate (Karlsson and Barker, 1949; Rabinowitz and Pricer, 1956; Sagers and Beck, 1956) . It is of interest to note that the steps of the main energy-generating pathway in C. acidi-urici between serine formation and acetate generation (Fig. 5 ) are similar to those observed in another strict anaerobe, Diplococcus glycinophilus (Sagers and Klein, 1961) . In both organisms serine is generated from a one-carbon unit plus glycine. In C. acidi-urici the main supply of one-carbon units is formiminoglycine, whereas in D. glycinophilus one molecule of glycine is split to two single-carbon units, one of which is condensed with a second glycine molecule to form serine.
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It is of further interest to note that C. acidi-urici also can cleave glycine to one-carbon units (Sagers and Gunsalus, 1958) thus providing an explanation for some of the mixing of carbons observed during acetate generation.
